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internal combustion type. Automobile engines utilize the high
pressures produced by combustion of gasoline vapor mixed with
air; the Diesel engine commonly uses crude oil sprayed into hot
compressed air in the cylinder. The Diesel engine requires no
electric spark plugs to start the combustion: the air in the cylinder
is heated so hot by a preliminary compression stroke that the
crude oil ignites spontaneously when sprayed into it. The reader
inclined toward engineering will look up the details of carbure-
tors, valves, timing and the function of every stroke in a complete
cycle of the engine; but here we are chiefly concerned with the
nature of the chemical actions and the amount of work that can
be done at the expense of a pound of fuel.
Coal is a complex mixture of compounds. Carbon is the most
plentiful element combined in coal, the percentage by weight
ranging from 65 to 81. From two to nine percent may be water.
The remainder contains mineral matter and oxygen, nitrogen,
hydrogen and sulphur in combined form. The richness in carbon,
and the poverty in oxygen, account largely for coal's excellent
heat-producing capacity. The carbon can take up large quantities
of oxygen in burning. The sub-coals, lignite and peat, are richer
in water than coal is, and proportionately poorer in carbon, hence
have low fuel values. These crumbly sub-coals are widely used
in briquet form in certain countries whose coal supplies are
meager.
The carbon in coal is oxidized during combustion, forming
carbon dioxide if sufficient air is supplied. The complete combus-
tion of a pound of pure carbon yields 3,670,000 calories; good
bituminous (soft) coal about the same; and anthracite, or hard
coal, a few percent more. The fact that good coal gives about as
much heat as pure carbon, although twenty percent or more of
the coal is not carbon, shows that other elements combined in coal
contribute to its fuel value.